This paper presents preliminary hypotheses about a common core of faculty beliefs about how their students learn to solve problems in their introductory courses. Using a process of structured interviews and a concept map based analysis, we find that faculty appear to believe that students learn problem solving primarily through a process of reflective introspection (educators call this process metacognition) while they practice solving problems and getting assistance from example problem solutions. (Author) Reproductions supplied by EDRS are the best that can be made from the original document. This paper presents preliminary hypotheses about a common core of faculty beliefs about how their students learn to solve problems in their introductory courses. Using a process of structured interviews and a concept map based analysis, we find that faculty appear to believe that students learn problem solving primarily through a process of reflective introspection (educators call this process metacognition) while they practice solving problems and getting assistance from example problem solutions.
Introduction
This paper describes the initial results of a study to determine if there is a common core of physics faculty values and beliefs about the teaching and learning of problem solving. This knowledge could be useful to curriculum developers since materials and curricula congruent with faculty beliefs are more likely to be used by them. We analyzed the interviews, described in the previous paper', of six physics faculty from a research university to generate a hypothesis about their common beliefs and values in this context. As a check of the consistency of the analysis, the resulting concept maps that represent this belief system were examined to determine their overlap with simplified versions of standard instructional theories (e.g. behaviorist, developmental, cognitive apprenticeship)Z and compared to a similar analysis of individual statements from the interview. In future work we will map the variations elaborating these common beliefs, compare these instructors' teaching beliefs to their learning beliefs, and test the generality of the hypotheses generated by this analysis procedure using additional physics faculty interviews described in the previous paper'.
Data sample
We began with an in-depth analysis of the interview data of six physics faculty from the same research university because the 
Preliminary Results
The preliminary hypothesis of the faculty view of learning problem solving is shown in Figure 1 . Each of the boxes on the map was further elaborated to specify its meaning for these instructors. For example, the map of "some college students" is shown in They also believe that solving physics problems both requires conceptual knowledge and helps to increase it.
The instructors recognize that practice solving problems and getting assistance must be accompanied by a process of introspection that educators call metacognition. The reflective learning-by-doing process is believed to be idiosyncratic and cannot be reduced to a common procedure. This view has features in common with the cognitive apprenticeship outlook on learning, but it lacks the recognition of general-purpose heuristics necessary for developing expertise in problem solving. The interview data revealed the belief that the skills necessary for reflective practice might be both a prerequisite to learning to solve problems in the introductory course, and a long-term goal of the university educational process that is unachievable in a single year. This potential instructional paradox is described in the next paper'.
Checking the Map
As a simple test of the apprenticeship nature of the common belief structure resulting from our concept map analysis, we sorted the statements that faculty made during the As can be seen from the graph, these faculty hold beliefs about the student learning of problem solving that are most consistent with apprenticeship and least consistent with behaviorist paradigms. Whether this reflects a more general set of faculty beliefs or simply the environment in which these six professors teach will be tested Behaviorist The important difference between expert and novice is the amount of knowledge. The mode of instmction is to incrementally add knowledge to the learner. The teacher provides the knowledge broken down into its essential components. Developmental The important difference between expert and novice is the usefulness of their thinking framework to organize knowledge. Each framework must be developed in a sequentially so that a new framework replaces the old. The mode of instruction is destroying the existing framework and building a new framework. The teacher provides a series of activities to contradict expectations based on the old framework followed by those to evoke a new one.
Cognitive Apprenticeship The important difference
between an expert and a novice is the organization of the interconnections among knowledge. The interconnections depend on previous experiences and differ from individual to individual. The mode of instruction is building upon and reorganizing mental interconnections in a context meaningful to the learner. The teacher shows what is expected within a context relevant to the learner's experiences (modeling). The learner practices a similar task with assistance (coaching). This coaching can consist of structuring the task (scaffolding). Help is slowly removed so that the learner accomplishes similar tasks Vsading).
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